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POWER SUPPLY DEVICE FOR VEHICLE 

THIS APPLICATION IS A U.S. NATIONAL PHASE APPLICATION 
OF PCT INTERNATIONAL APPLICATION PCT/JP2004/009286. 
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Technical Field 

The present invention relates to a power supply device to be mounted 
to a vehicle such as a hybrid car or an electric vehicle, more particularly, it 
relates to a power supply device for electrically braking the vehicle. 

10 

Background Art 

Development of hybrid cars and electric vehicles has progressed rapidly, 
which entails the rapid development of electrical brakes. 

An electrical application of a brake in a vehicle generally uses a battery 
15 as a power source. In such a case, if the battery fails to supply power due to 
some reason, the brake cannot be apphed. Therefore, an auxiliary battery 
independent of the main battery is included in the vehicle as an auxihary 
power supply. 

Japanese Patent Application Non-Examined Publication No. 
20 H05-116571 discloses prior art to the present invention. 

In such a power supply device for vehicles, since the auxihary power 
supply is responsible for braking the vehicle when the main battery fails, it is 
critical to supply power to the auxihary power supply without fail at an 
emergency. Therefore, it is important to predict the service life of the 
25 auxihary power supply accurately and keep detecting the status of the 
auxiliary power supply. 
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However, if a battery is used as the auxiliary power supply, it is 
difficult to predict the service hfe of this battery. While voltage of the 
battery can be monitored, it is difficult to detect battery abnormality by only 
monitoring voltage. Thus the battery has been replaced periodically with a 
5 new one ahead of time so that the safety can be more positively ensured. 
The periodical replacement of the battery ahead of time is somewhat 
effective,' however, it is difficult to monitor the status of the battery everyday 
or every time when a user starts the vehicle. Further improvement is thus 
demanded. 

10 

Summary of the Invention 

The power supply device for vehicles of the present invention comprises 
the following elements^ 

an electronic controller for receiving at least one of first information 
15 supplied from a brake pedal or second information in response to a driving 
state of the vehicle, and supplying information to the brake for controlUng the 
vehicle based on the foregoing first and second information; 

a battery for supplying electric power to the brake via the electronic 
controller; and 

20 an auxiliary power supply for supplying electric power to the brake 

via the electronic controller when the battery encounters an abnormahty. 
This auxihary power supply includes a capacitor unit formed of plural 
capacitors, a power supplying section that allows the capacitor unit to supply 
power not only in case of an abnormahty but also during normal operation of 

25 the battery, and a compulsory operating section for operating forcefully the 
power supply section. The foregoing structure allows operation of the power 
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supply section to be monitored when the battery operates normally. 

The use of the capacitor unit in the auxihary power supply 
substantially prolongs the service life of the auxihary power supply to an 
extent similar to the durabihty hfe of the vehicle. As a result, the auxihary 
5 power supply using capacitor unit can be maintenance-free as a backup unit 
to the power supply. The presence of the power supply section, which allows 
the capacitor unit to supply power, can monitor the operation of the power 
supply section during normal operation, thereby monitoring whether or not 
the power is supphed from the capacitor unit to the electronic controller. 

10 

Brief Description of the Drawings 

Fig. 1 shows a structure of a power supply device for vehicles in 
accordance with an exemplary embodiment of the present invention. 

Fig. 2 shows a circuit diagram of a power supply device for vehicles in 
15 accordance with an exemplary embodiment of the present invention. 

Preferred Embodiment of the Invention 

An exemplary embodiment of the present invention is demonstrated 
hereinafter with reference to the accompanying drawings. 

20 Fig. 1 shows a structure of a power supply device for vehicles in 

accordance with this exemplary embodiment of the present invention. In 
Fig. 1, 12V-battery 1 supphes power into the vehicle, and backup power 
supply unit 2 is prepared as an auxiliary power supply to battery 1. 
Electronic controller 3 outputs information for controUing a brake of the 

25 vehicle. Both of battery 1 and backup unit 2 supply power to electronic 
controller 3. Brake pedal 4 conveys the information for controlling the brake 
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of the vehicle to electronic controller 3. Based on the information supphed 
from brake pedal 4, controller 3 controls brake 5, which appHes a brake to 
tires 6. 

The structure of the power supply device for vehicles in accordance 
5 with the exemplary embodiment of the present invention is detailed 
hereinafter. Fig. 2 shows a circuit diagram of the power supply device for 
vehicles. In Fig. 2, battery 1 is coupled to ignition generator (IG) terminal 9 
disposed on backup unit 2 via ignition switch 8. Battery 1 is also coupled to 
+BC terminal 10 disposed on backup unit 2. The +BC terminal 10 is used 

10 for supplying power to backup unit 2, and ignition switch 8 is used for 
starting or ending the operation of the vehicle. Battery 1 is coupled to power 
supply terminal 20 which supphes power to electronic controller 3. 

Backup unit 2 is coupled to electronic controller 3 via communication 
input terminal 11, communication output terminal 12 and OUT terminal 13. 

15 Input terminal 11 is used for inputting a signal from controller 3 to backup 
unit 2. Output terminal 12 is used for outputting a signal from backup unit 
2 to controller 3. OUT terminal 13 is used for outputting a voltage detected 
by a backup detector 18 disposed in backup unit 2, or for outputting electric 
charges stored in backup unit 2 when battery 1 encounters an abnormahty. 

20 A structure of power supply backup unit 2 is described hereinafter. 

Backup unit 2 is an auxihary power supply for supplying power to brake 5 via 
electronic controller 3 when battery 1 operates abnormally. Backup unit 2 
includes capacitor unit 15 which is formed of plural capacitors, e.g. plural 
electrical double-layer capacitors quickly chargeable. Backup unit 2 

25 includes charging circuit 16 for charging the capacitor unit 15, and 
discharging circuit 17 for discharging. Those efforts discussed above are 
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controlled based on an instruction from microprocessor 14. 

Power supply backup unit 2 further includes backup detector 18 which 
detects a voltage applied by battery 1. Backup unit 2 also includes power 
supply section 19 which allows capacitor unit 15 to discharge to electronic 
5 controller 3 via OUT terminal 13 when backup detector 18 detects an 
abnormal voltage. 

Backup unit 2 includes compulsory operating section 21 which 
temporarily operates power supply section 19, even when battery 1 works 
normally, according to the instruction from microprocessor 14 in order to 

10 monitor the operating status of power supply section 19. Backup unit 2 also 
includes output detector 22 which detects an output from power supply 
section 19 and informs microprocessor 14 of the detection. 

An operation of the power supply device for vehicles is demonstrated. 
First, in order to start the vehicle working, e.g. turn on the ignition, then 

15 ignition switch 8 coupled between battery 1 and IG terminal 9 is turned on. 
Battery 1 starts supplying +12V to backup unit 2 and electronic controller 3. 
Controller 3 inputs a charge permitting signal to microprocessor 14 disposed 
in backup unit 2 via communication input terminal 11 for permitting battery 
1 to charge capacitor unit 15. Microprocessor 14 receives the permitting 

20 signal and instructs charging circuit 16 to permit a charge. Then battery 1 
charges capacitor unit 15 via +BC terminal 10 and charging circuit 16. The 
charge stored in capacitor unit 15 is to be supphed to electronic controller 3 
when battery 1 lowers its voltage or encounters an abnormality. 

On the other hand, the voltage apphed by battery 1 via +BC terminal 

25 10 is detected by a sensor disposed in backup detector 18, and the voltage is 
supphed to OUT terminal 13. If this voltage applied by battery 1 is not 
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lower than a reference value (9.5V), battery 1 keeps on supplying power to 
electronic controller 3 after confirming that batteiy 1 outputs a normal 
voltage and backup unit 2 works normally. 

The foregoing mechanism allows the vehicle to work properly. During 
5 a proper driving of the vehicle, when brake pedal 4 shown in Fig. 1 is 
operated, electronic controller 3 receives information fii-om pedal 4, and based 
on the information, controller 3 supplies information for controlling the brake 
of the vehicle to brake 5, which then works according to the information 
supplied, thereby positively applying a brake to tires 6. As a result, the 
10 vehicle can be controlled with reUability. 

When ignition switch 8 is turned off, battery 1 stops suppljdng power. 
At this time, microprocessor 14 transmits a signal, which instructs a 
discharge of electric charges stored in capacitor unit 15, to discharging circuit 
17. Based on the signal, circuit 17 discharges the electric charges stored in 
15 capacitor unit 15. 

An operation of the power supply device for vehicles when battery 1 
lowers its voltage or encounters an abnormality is demonstrated hereinafter. 

When the vehicle starts working, battery 1 charges electric charges 
into capacitor unit 15. Backup detector 18 detects a voltage appHed to 
20 backup unit 2 by battery 1. Power supply backup unit 2 outputs the 
detected voltage from OUT terminal 13, so that battery 1 suppUes power to 
electronic controller 3. Backup detector 18 includes a sensor for detecting an 
abnormality of battery 1. When the sensor detects a voltage lower than a 
reference value (9.5V), detector 18 can detect that battery 1 outputs an 
25 abnormal voltage. 

Based on the detection of an abnormality, power supply section 19, 
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which stays basically turned-off during a normal operation of battery 1, is 
turned on. Capacitor unit 15 is thus ready to discharge to OUT terminal 13, 
and battery 1 stops supplying power. Backup detector 18 outputs a signal 
corresponding to the stop of supplying the power from battery 1 to 
5 microprocessor 14, which then instructs discharging circuit 17 to discharge 
electric charges stored in capacitor unit 15. This instruction allows 
suppl3dng the electric charges stored in capacitor unit 15 to electronic 
controller 3 via power supply section 19 and OUT terminal 13. Meanwhile 
when battery 1 encounters an abnormality, monitoring the operation of power 

10 supply section 19 is not carried out. 

The information of abnormahty is transmitted from microprocessor 14 
to electronic controller 3 via communication output terminal 12, so that a 
display unit in the vehicle can indicate that battery 1 operates abnormally. 
The display instructs the driver to stop immediately the vehicle. As 

15 discussed above, when battery 1 encounters an abnormahty, since the electric 
charges stored in capacitor unit 15 as an emergency power source are 
supplied to electronic controller 3, the driver can operate brake 5 via 
controller 3 by depressing brake pedal 4. As a result, the vehicle can be 
stopped safely. 

20 Next, a method of monitoring an operation of power supply section 19 

is demonstrated hereinafter. During the normal operation of battery 1, 
when a battery voltage is not lower than a given value (lOV), an operation of 
power supply section 19 can be monitored in the following way: 
Microprocessor 14 transmits a signal for monitoring the operation, then via 

25 compulsory operating section 21 forcibly starts power supply section 19 to 
operate. It is desirable for power supply section 19 to operate for as short a 



time as possible for minimizing the consumption of electric charges stored in 
capacitor unit 15. For this reason, power supply section 19 desirably 
employs elements having a fast switching speed, such as a field-effect 
transistor (FET). 

5 Power supply section 19 starts operating and when its output becomes 

stable, e.g. in 18 milliseconds after starting the operation, output detector 22 
detects an output voltage or an output current fi-om capacitor unit 15. 
Detector 22 transmits the information about the operating status to 
microprocessor 14 for monitoring whether or not power supply section 19 

10 operates normally based on the information detected. 

Then the output voltage or output current detected by detector 22 is 
compared with a given reference voltage or a given reference current. Based 
on the comparison, whether or not the output voltage or output current has 
been accurately detected is monitored, so that it is determined whether or not 

15 power supply section 19 is defective. 

To be more specific, when the output voltage or output current detected 
is greater than the given reference voltage or current, it is determined that 
power supply section 19 operates normally Then power supply section 19 is 
forcibly operated at intervals of every one-second for monitoring the operation 

20 of power supply section 19. 

On the contrary, when the output voltage or output current detected is 
smaller than the given reference voltage or current, it is determined that 
power supply section 19 operates abnormally. The information about the 
abnormality is transmitted fi-om microprocessor 14 to electronic controller 3 

25 via communication output terminal 12. The abnormahty of power supply 
section 19 is displayed in the vehicle, this is similar to the case of abnormality 



of battery 1, thereby notifying the driver of the abnormaUty. 

It is described that output detector 22 detects an output voltage or an 
output current from capacitor unit 15; however, detector 22 can detect both of 
the voltage and current. 
5 In this embodiment, during the abnormahty of battery 1, monitoring 

the operation of power supply section 19 is halted. Even if battery 1 
operates normally, when the voltage of battery 1 is not higher than the 
voltage of capacitor unit 15, monitoring the operation of power supply section 
19 is halted in order to prevent the electric charges from flowing to battery 1. 

10 During the abnormaUty of power supply backup unit 2, monitoring the 

operation of power supply section 19, namely, monitoring whether power 
supply section 19 is defective, can be halted. 

If an abnormahty such as a disconnection or a short is found in the 
wire between backup unit 2 and electronic controller 3, monitoring of 

15 operation of power supply section 19 is halted for protecting the circuits in 
backup unit 2 as well as preventing malfunction. Those abnormalities are 
transmitted to electronic controller 3 via communication output terminal 12 
for displaying the abnormality in the vehicle, thereby notifying the driver of 
the abnormahty. 

20 As discussed above, according to the exemplary embodiment of the 

present invention, an auxiliary power supply is prepared for powering 
electronic controller 3 of a vehicle. The auxihary power supply comprises 
capacitor unit 15, and monitors an operation of power supply section 19 even 
when battery 1 operates normally for making sure that power supply section 

25 19 can operate normally. Those preparations allow monitoring the 
availability of power supply from capacitor unit 15, and if battery 1 operates 
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abnormally, backup detector 18 detects this abnormality, so that capacitor 
unit 15 powers electronic controller 3. The reliability of the backup unit to 
the power supply is thus increased, and as a result, a power supply device for 
vehicles with improved safety is thus obtainable. 
5 In the embodiment discussed above, electronic controller 3 receives 

information supplied from brake pedal 4, and based on the information, 
controller 3 outputs information to brake 5 about controlling the brake of the 
vehicle. However, electronic controller 3 can receive the information in 
response to the driving status of the vehicle, or receive both of the 

10 information supphed from the brake pedal and in response to the driving 
status of the vehicle. 

As discussed above, according to the present invention, an auxiliary 
power supply is prepared for powering an electronic controller of a vehicle. 
Because the auxihary power supply comprises capacitor unit 15, when the 

15 battery (main power supply) encounters an abnormality, the auxiliary power 
supply positively powers the electronic controller. Ensuring the operation of 
a power supply section around the clock results in obtaining a power supply 
backup unit with higher rehabihty, and as a result, a power supply device for 
vehicles with improved safety is obtainable. 

20 

Industrial Applicability 

A power supply device for vehicles is disclosed, which device includes a 
power supply backup unit as an auxihary power supply comprising a 
capacitor unit formed of plviral capacitors. The auxiliary power supply 
25 includes a power supply section which allows the capacitor unit to power an 
electronic controller, and a compulsory operating section for operating the 
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power supply section. An operation status of the power supply section is 
monitored even when the battery operates normally, so that the power supply 
device for vehicles with higher reliabihty and improved safety is obtainable. 
This power supply device is used for applying a brake to a vehicle by 
electrical control, so that this power supply device can be mounted to, e.g. 
hybrid cars or electric vehicles. 



